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THE EFFECT OF A WEIGHT-TRAINING PROGRAM 
UPON SELECTED POLE VAULTING SKILLS 
Abstract 
GARY A. BUSCH 
The purpose of this study was to determine the effect of a 
weight-training program upon se1ected aspects of pole vaulting. 
Thirty volunteer male freshmen at South Dakota State University 
enrolled in the basic physical education instruction program were 
equated into two groups using the converted scores of the free running 
speed test, pole carry speed tests, and pole carry speed and plant 
accuracy test. 
The experimental group participated in an eight-week weight­
training program. The weight-training program consisted of five lifts: 
arm curls, mi1itary presses, heel raisers, 1eg presses, and dead 1 ifts. 
Initial and final tests were administered to both groups to 
determine the effect of the weight-training program upon free running 
speed, pole carry speed with two varying hand height grips, and pole 
carry speed and plant accuracy. 
The findings of this study i�dicated that the eight-week weight­
training program as employed did not significantly decrease free running 
speed, pole carry speed, and pole carry speed and plant accuracy. In 
the free running speed test between the experimental and control groups, 
the results indicated a significant decrease in free running speed by 
the control group. On all other criterion measures there was no signi­
ficant decrease in performance. 
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CHAPTER I 
I N TR OD UC T I  ON 
Coaches of many sports have an interest in weight training and 
a firm belief that it is a method of increasing the running speed of 
athletes. Certain aspects of pole vaulting, namely the pole carry 
speed and pole carry speed and plant accuracy of the vaulter, are 
important factors in a successful vault. The question of maximum speed 
of the vaulter as related to the above selected aspects of vaulting is 
of vital concern to coaches of this event. Although research seems to 
indicate that increased strength as produced by weight training 
increases the speed of the vaulter and his ability to carry the pole 
with a higher grip and maintain the accuracy of the pole plant while 
running at a high degree of maximum speed, is this really true? The 
relationship of maximum free running speed and the accuracy of the 
vaulting approach run is also of real interest to the coach and the 
pa rt i c i pant . 
Ganslen in discussing the run of pole vaulting states that, "The 
more speed that can be successfully controlled, the more height one can 
hope to achieve. 111 He further states that, "Successful pole vaulting 
has always depended upon the conversion of linear momentum into angular 
1Richard V .  Ganslen, M�chanics of the Pole Vault (S t. Louis: 
John Swift and Company, 1963), p. 39. - -- --
2 
momentum with-the aid of a pole.112 In the pole vault this conversion of 
momentum takes place when the run is changed into the vertical jump. 
I . THE PROBLEM 
Statement of the problem. The purpose of this study was to 
determine the effect of a weight-training program upon pole carry speed, 
pole carry speed and plant accuracy, and free running speed. 
Significance of the study. The investigator felt that research 
concerning select aspects of pole vaulting would be of importance to 
coaches of this event because there is limited research available. When 
the writer competed in the pole vault event, the problems of approach 
speed, the pole carry speed and plant accuracy as related to strength 
were unanswered. In discussing these selected aspects of vaulting with 
coaches and participants, the writer found that they too were concerned 
and had no objective answer to the problems. 
Ganslen, who has pioneered in the study of pole vaulting, feels 
that "Nothing more significantly determines the success or failure of a 
given vau 1 t than a smooth and efficient po 1 e p 1 ant.' i3 He further 
states, "The plant must not slow the run and must not upset the balance 
of the vaulter.114 Often imbalance is a consequence of a poor pole 
p 1 ant. 
21 bid . , p. 31. 
3 Ibid . ,  p .  44 . 
41 bid . ,  p. 46 . 
3 
Too much speed might destroy the smooth and efficient pole plant; 
however, the run must be fast enough to propel the body upward and allow 
the pole to reach the vertical position during a vault. The higher the 
hand grip the more acute the need for speed becomes. 
I I. LIM ITATIONS OF STUDY 
1. Only subjects with no previous experience in pole vaulting 
were used in this study. 
2. Only the areas of pole carry speed, pole carry speed and 
plant accuracy, and free running speed were investigated. 
3. Only the hand carry heights of thirteen and fourteen feet 
were used for testing purposes. 
4.· No subject received instructions concerning correct mechan­
ical running form. 
5. The instructio�s given to each subject concerned only correct 
pole carry and pole plant. 
6. All timed running distances were limited to ninety feet. 
I I I. DEFIN I.TION OF TERMS 
Free running speed. Free running speed refers to the maximum 
speed of running without carrying the pole vaulting pole. 
Pole carry speed. Pole carry speed refers to a high degree of 
maximum speed necessary to carry the pole down the runway. 
Pole carry speed and plant accuracy. Pol e carry speed and plant 
accuracy refers to a high degree of maximum speed necessary for pole 
vaulting but not so fast as to affect the hi tting of the target, which 
represents the back of the vaulting box. 
4 
Hand .9...!:..!..e height. Hand grip height is the distance from the base 
of the pole to the top of the upper hand gripping the pole for carry 
purposes. In this study the hand grip heights were set at thirteen and 
fourteen feet. 
Weight- training program. The weight- training program refers to 
the prescribed exercises to be followed. 
Weight training. Weight training refers to the lifting of 
weights and the adding of more weight or resistance as the individual's 
strength increases. 
Strength. Strength refers to the ability of the body to exert a 
maximum amount of force with one contraction. 
IV. HYPOTHESIS 
There will be no increase in free running speed, pole carry 
speed, and pole carry speed and pl ant accuracy due to the weight train­
ing program. 
r 
CHAPTER I I 
REVIEW OF THE RELATED LITERATURE 
There exists a vast quantity of literature relating to weight 
training and athletic performance. This review of related literature 
is confined to studies relating to the development of strength through 
weight training and its effect upon free running speed. The search of 
the literature revealed little research specifically related to the pole 
vaulting event. Ganslen's studies as reported in his book were reviewed 
in Chapter I. 
Capen conducted a study comparing the effects of a nine-week 
weight-training program with a nine-week strenuous conditioning course 
stressing power, -endurance
s 
and strength. The weight-training group 
improved 34.8 per cent over the initial test. Improvement in leg 
strength was statistically significant at the .02 level of confidence. 
The improvement in leg strength of the weight-training group was 21. 1 
per cent greater than the increase obtained by the conditioning course 
group . 5 
Brown and Riley studied the effect of weight training upon leg 
strength and vertical jump. The experimental group consisted of twenty 
subjects who participated in a five-week, three days per week, weight­
training program while tbe remaining twenty served as the control group. 
5Edward K. C_apen, "Effect of Systematic Weight Training on Power, 
Strength, and Endurance, 11 Research Quarterly, 21  :83-93, May, 1950 . 
r 
The weight-training group showed a mean increase in leg strength of 
16 1 pounds, which was statistically significant at the . 0 1  level of 
confidence.6 
Ness and Sharos studied the effect of weight training on leg 
strength and the vertical jump. The results indicated that the leg 
strength. of the experimental group increased 215. 46 pounds, which was 
statistically significant beyond the . 01 level of confidence . 7 
6 
Meisel conducted a study on the effect of a weight-training 
program on the speed of running. He used 104 subjects from the required 
physical education classes at Pennsylvania State University. The 
experimental group, which consisted of fifty-two subjects, showed an 
increase in leg strength which was statistically significant beyond the 
. 01 level of confidence, but there was a decrease in running speed, 
which was �tatistically significant at the . 02  level of confidence . 8 
Chui invesiigated Jhe effect of a three-month weight-training 
program on athletic power, including a 60-yard dash. _ Of the twenty-two 
subjects in the weight-training group, seventeen showed an improvement 
6Robert J. Brown and Douglas R .  Riley, "Effect of Weight Training 
on Leg Strength and Vertical Jump, 1 1 Scholastic Coach, 27:44-47, Decem­
ber, 1957. 
7Philip E. Ness and Charles L .  Sharos, "Effect of Weight Training 
on Leg Strength and the Vertical Jum�' (unpublished Master's thesis, 
Springfield College, Spr_ingfield, 1956), pp . 1-56. 
8stephen G .  Meisel, "The Effect of a Weight Training Program on 
the Speed of Running" (unpublished Master's thesis, Pennsylvania State 
University, Univer�ity Park, 1957), pp . 1-59 .  
r 
7 
in running speed averaging .33 seconds. Of the remaining five, four 
showed no difference, and one ran s1ower by 0 . 1 of a second. Chui felt 
the results indicated a probability of increasing speed through training 
with systematic weight training exercises. 9 
Sweeting investigated the relative effectiveness of three 
isotonic training methods designed to improve sprinting speed over a 
distance of thirty yards. The training methods were running, weight 
training, and a •combination of running and weight training. Ninety­
seven subjects were distributed among four equated groups. A t-ratio 
was computed between each of the two groups, which revealed that the 
running group was significantly faster than either the weight-training 
group or the control group, �t the . 0 1  level of confidence; no signifi­
cant difference was found among the weight-training group, the weight 
training and running group, and the running group; and no significant 
differences were found am9ng the weight training and running group, t�e 
weight-training group, and the control group. All three experimental 
groups made a significant improvement in sprinting speed at the . 0 1  
level of confidence . lO 
Meadows studied the effects of isotonic and isometric muscle 
contraction training on speed, force of the offensive football charge, 
9Edward Chui, "Effect of Systematic Weight Training on Athl etic 
Power, 11 Research Quarterly, 2 1  _: 1 88- 1 94, October, 1950. 
1 0Roger L.  Sweeting, "Effects of Variou-s Running and Weight 
Training Programs o� Sprinting Speed" (unpublished Master's thesis, 
Pennsylvania State University, University Park, 1 963), pp . 1 -55 . 
r 
8 
and static and dynamic strength. The subjects were eighty-four members 
of the freshmen and varsity football squads at St. Cl oud State College. 
The subjects were randomly assigned to one of three groups--an isotonic 
group which engaged in a weight-training program, an isometric group 
which participated in a static pull training program, and a control 
group which engaged in the regular physical education program. The 
training period lasted for ten weeks. The results indicated no signifi­
cant difference between the two experimental groups. 1 1  
Swangard conducted a study comparing the effects of an isotonic 
weight-training program and an isometric weight-training program on 
the running speed, throwing speed, and bat swinging speed of college 
baseball players. The subjects were forty-one varsity and freshmen 
baseball players at the University of Oregon. Each subject was placed 
at random in an isotonic, isometric, or control group. The exercises 
utilized were those prescribed by the University of Oregon for use by 
their baseball players. Each group of exercises was performed three 
times a week for a total of eight weeks. Running, throwing, and bat 
swinging tests were administered to all subjects at the beginning and at 
1 1 Paul E .  Meadows, 11 The Effect of Isotonic and Isometric Muscle 
Contraction Training on Speed, Force, and Strength" (unpublished 
Doctoral dissertation, University of I llinois, Urbana, 1 959), pp. 1 - 1 1 3. 
the end of the study. The results indicated that both experimental 
groups showed a statistically significant mean gain on running speed. · 1 2  
Campbell studied the effects of a six and one-half week weight 
training and flexibility exercise program on free running speed. The 
subjects were seventy male freshmen at South Dakota State College. 
9 
Tests of Jeg str�ngth and free running speed for twenty yards were 
administered to both experimental and control groups prior to and 
following the training program. The groups were equated by means and 
standard deviations from the means on the two test items. The results 
indicated an increase in leg strength and free running speed by the 
experim�ntal group at the . 0 1  level of confidence. The coefficient of 
correlation showed a negative relationship betwe.en improved leg strength 
and improved speed. l3 
Cla!ke and Henry studied the relationship of speed to the devel­
opment of strength. They thought that the speed of movement could be 
increased by strengthening the muscl es which cause the movement. Their 
12Trevor Michael Swangard, "The Effect of I sotonic and I sometric 
Weight Training Programs on the Development of Bat Swinging, Throwing 
and Running Ability of College Baseball Players" (unpublished Master's 
thesis, University of Oregon, Eugene, 1 965), pp. 1 -69. 
13Ronald D. Campbell, "The Effect of a Progressive Resistance 
and Flexibility Exercise Program on Free Running Speed" (unpublished 
Master's thesis, South Dakota State College, Brookings, 1 96 1 ), pp. 1 -45. 
results indicated an increase in mean arm strength and an increase in 
mean speed of movement which was statistically significant beyond the· 
. 05 level of confidence. 1 4  
1 0  
Zorbas and Karpovich studied the effect of weight training upon 
the contractile speed of muscles of the arm and shoulder girdle. The 
experimental group consisted of weight trainers who had participated in 
weight training for a minimum of six months. The control group had no 
experience in w�ight training. The results indicated that the weight 
trainers had faster rotary movements than the non-lifters. The differ­
ence was statistically significant at the . 0 1  level of confidence. l5 
1 4oavid H. Clarke and Ffanklin M. Henry, ''Neuromotor Specificity 
and I ncreased Speed from Strength Development,i• Research Quarterl y, 
32:3 1 5-325, October, 1 96 1 .  
1 5william S. Zorbas and Peter V .  Karpovich, "The Effect of 
Weight Lifting Upon the Speed of Muscul ar Contraction," Research 
Quarterly, 22: 1 45- 1 48, May, 1 95 1 . 
CHAPTER I I  I 
METHODS AND PROCEDURES 
I .  SOURCE OF SUBJECTS 
Subjects used in this study were thirty volunteer male freshmen 
at South Dakota State University enrolled in the basic physical educa­
tion instruction program. All subjects met the limitations of this 
study. The subjects were equated into two groups using the scores of 
the running speed test, pole c�rry speed test, with two varying hand­
height grips, and pole carry speed and plant accuracy test. The raw 
scores of the four tests were converted into T scores and the rank 
order method of determining groups was employed. Groups were randomly 
designated as experimental or control. There were fifteen subjects in 
each group. 
I I. GENERAL METHODS 
Prior to the pretest, each subject was taught the correct 
techniques of pole carry and pole plant used in pol e vaulting. Instruc­
tions concerning the proper hand grip for pole vaul ting were discussed 
and practiced. It was important that each subject understood the 
purpose of proper spacing of hands for ease of pol e carry. The position 
of the pole as carried d�ring the approach was also taught. It was 
emphasized that the tip of the pol e should be-approximately head high 
and that only a sli'ght cross body angle was to be used in the pole 
carry technique. 
The pol e pl ant technique was taught by the investigator demon­
strating the proper action. After the demonstration each subject 
practiced the technique in a stationary position. They then used a 
short run and final l y  the 30-yard run. 
12 
The orientation practice periods invol ved two days of one hour 
each. The groups had previousl y been divided into three gro�ps of ten 
for orientation purposes. Two fiber gl ass pol es of the same l ength and 
weight were empl oyed in both the orientation and testing sessions. 
I I I. INSTRUMENTS FOR OBTAINING DATA 
Lafayette photo-el ectr'ic unit and l ight source. When the beam 
was broken the el ectric cl ock started. 
Knight photo-el ectric unit and l ight source. When the beam was 
broken the. el ectric cl ock stopped. 
A diagram of the s_peed of running test apparatus is shown in 
Figure 1. 
IV. PROCEDURES FOR COLLECTING DATA 
Free running speed, pol e carry speed (two tests for height of 
grip), and pol e carry speed and pl ant accuracy speed were measured 
initial l y  and final l y  to determine what effect the weight-training 
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Free Running Speed Test 
The test was administered on the gymnasium fl oor over a distance 
of thirty yards. An electric clock connected to two photo-electric 
units was used to record running times to the nearest . 0 1  second. 
The procedures were as follows: 
1 . The subjects ran ten feet before reaching the Lafayette 
photo-electric unit, which was located thirty-four inches 
from the floor. 
2. As the subject ran by the Lafayette photo-electric beam, the 
electric clock started. 
3. The electric clock stopped as the runner broke the beam of 
the Knight photo-electric unit, which was also thirty-four 
inches from the floor and thirty yards from the Lafayette 
unit. 
4. Each subject was given three trials during the pretest and 
post test. Each trial of both test was recorded to the 
nearest . 0 1 second. The best time trial for each test was 
used in the treatment of the data. 
The raw data for this test are found in Appendix B. 
Pole Carry Speed Test 
The procedure for pole carry speed test was exactly the same as 
the procedures described previously for the free running speed test with 
the exception that the subjects carried a pol e vaulting pole. The 
subjects carried the pole at hand heights of thirteen feet for three 
15 
trials and fourteen feet for three trials. The best trial time for each 
hand height was recorded to the nearest . 01 second for statistical 
treatment. 
The raw data for this test are found in Appendix B. 
Pole Carry Speed and Plant Accuracy Test 
The procedure for the pole carry speed and plant accuracy test 
was conducted exactly the same as the procedures described previously 
for the pole carry speed test. However, the subjects in this test 
carried the pole vaulting pole the prescribed thirty yards and then 
planted the pole by hitting a target six inches by eight inches in size. 
The target was on the floor and placed fifteen feet beyond the Knight 
photo-electric unit. The target was mounted on a board six inches by 
eighteen inches and was kept in place by a spring which returned the 
target to the original position when displaced by the pole. The target 
was at an angle of seventy degrees in relationship to the floor and 
represented the back of the pole vaulting box. The investigator felt 
that the use of a regulation pole vaulting box could not be used because 
the actual planting of the pole is a part of a continuous movement 
involving the total pole vaulting process. Only the accuracy of hitting 
a representative target was investigated as it was realized that if a 
regulation box were used the subjects would have been forced to drop 
the pole upon contact wi�h the box. 
The target was pl aced fifteen feet beyond the Knight photo­
electric unit so that the novice subjects might collect themselves for 
----- -
proper pole plant after running the required thirty yards. This pro­
cedure eliminated having to teach proper step at take-off. 
Accuracy of pole plant was determined by the subjects hitting 
16 
the target . Each subject was given three trials and the best pole carry 
speed and plant accuracy time trial was recorded for statistical treat­
ment. 
The raw data for this test are found in Appendix B .  
V. WE IGHT-TRAIN ING PROGRAM 
The investigator through the search of related literature, in 
talking with coaches of the pole vault, and through personal experiences 
in weight training selected the battery of exercises to be employed in 
the weight-training program. Subjects engaged in the training program 
three days.a week for eight weeks. 
The weight-training program consisted of five lifts: arm curls 
and military presses to strengthen the arms and shoulders; and heel 
raisers, leg presses, and dead 1 ifts to strengthen the legs. Carnes 
stated, "Since the arms always coordinate with the legs, it's important 
to stress this phase of the weight program making the upper body strong 
enough to move in coordination with the lower body.1116 
The program consisted of three sets. The subject's starting 
weight was determined by the maximum amount of weight that a subject 
16Jimmy °Carnes, "Weight Training for Track, " Scholastic Coach, 
February, 196 1, p.· 34. 
17 
could 1 ift through six repetitions. Once a starting weight had been 
determined, it was used for all three sets until eight repetitions were 
reached on the first set of the selected exercises. At this time the 
weight was increased by ten pounds. The weight-training program is 
described fully in Appendix A. 
Prior to the beginning of the weight-training program, subjects 
of the experimental group received information concerning safety, 
weight lifting procedures, and a warm-up. 
CHAPTER I V  
ANALYSIS AND DI SCUSSI ON OF RESULTS 
The statistical analysis of the data collected is presented in 
this chapter. The raw data appear in Appendix B. 
I. SCORI NG OF DATA 
The raw scores obtained from the free running speed test, pole 
carry speed tests, and pole carry speed and plant accuracy test required 
no conversion in this study. All test results were recorded in seconds. 
II. ANALYSI S OF DATA 
The data were analyzed employing two statistical procedures . The 
data were first analyzed to determine if there were significant changes 
within each group from Test I to Test I I  for each variable. A t  ratio 
for correlated means was computed to analyze the significance of the 
_- within-groups changes. 17 
The data were secondly analyzed to determine if there were signi­
. f i cant changes between the two groups for each var i ab 1 e from Test I - to 
Test I I. A t  ratio for.uncorrelated means was computed to analyze the· 
York: 
17Henry E. Garrett, Eleffientarg Statistics (second edition; New David McKay Company, I nc., 19 2), pp. 116-124. 
significance of the difference between the groups. 18 The . 05 level of 
confidence was accepted as the minimal 1evel needed in order to accept 
a difference as being significant. 
I I I . F I ND I NGS 
Within-Group Changes from Test l to Test _1 _1 
19 
Table shows the significance of the mean changes from Test I 
and Test 11 on al 1 criterion measures within each of the two groups. I n  
the experimental group, none of the four criterion measures changed 
significantly from Test 
ficance . 
to Test I I ,  nor did they approach signi-
In the control group; three of the four variables did not change 
significantly . The free running speed, however, changed from 3. 75 
seconds in Test to 3 . 8 1  seconds in Test I I .  This change was signi­
ficant beyond the . 01 level of confidence . 
Between-Group Differences _l_!! the Changes from Test l to Test _1_1 
Table I I shows the significance of the mean changes on all 
criterion measures between each of the two groups from Test I to 
Test 1 1 . I n  three of the four criterion measures tested, there was 
no signifrcant change between the experimental and control groups . 
However, in the pol e carry speed test with a thirteen-foot hand grip 
the change approached significance. 
18Garrett, ££· cit . ,  pp . 129- 13 2 .  
20 
TABLE I 
WITHIN-GROUP CHANGES FROM TEST I TO TEST I I 
Means 




Speed Exp . 3. 77 3.78 .01 . 02 1 4  .so· 
(seconds) 
Control 3 . 75 3 . 8 1  . 06 . 0 1  1 4  6.0Q·k 
Pole Carry Speed 
at 13' Exp . 4.06 4.07 . 01 .02 1 4  .so 
(seconds) 
Control 4.02 4.06 . 04 . 02 1 4  2.00 
Pole Carry Speed 
at 14' Exp. 4. 1 3 4. 1 4  . 0 1  .66 1 4  . 02 
(seconds) 
Control 4 .  1 3 4 .  1 2  - . 0 1 .04 1 4  . 25 
Pole Carry Speed and 
Plant Accuracy 
(seconds) Exp. 4.2 1 4.2 1 .00 .20 1 3 .00 
Control 4. 1 8  4.2 1 . 03 . 34 1 2  . 09 
-;',_!. 0 5 ( 1 4) - 2. 1 4  . .!.0 1 ( 1 4) - 2 . 98 
.! . 05( 1 3) 2. 1 6  .!.0 1 ( 1 3) 3.0 1 
.! . 05( 1 2) - 2. 1 8  .! . 0 1  ( 1 2) - 3 . 06 




Pole Carry Speed 
at 13' 
(seconds) 
Pole Carry Speed 
at 14 I 
(seconds) 
Pole Carry Speed 
TABLE I I 
BETWEEN-GROUP DIFFERENCES IN THE CHANGES 
FROM TEST I TO TEST I I 
Mean Change 
Exp. Control S Ed 
-. 01 -. 06 -. 05 . 02 
. 00 -. 04 - . 04 . 02 
-. 01 -. 01 . 00 . 02 
and 
Plant Accuracy . 00 -. 02 -.02 . 03 
(seconds) 
;',!. 05 (28) - 2.05 !. 01(28) - 2. 76 





28 2. 50;', 
28 2. 00 
28 . 00 
25 .67 
.22 
In the free running speed test, the difference between the groups· 
was a -. 05 seconds. This difference was significant beyond the . 05 
level of confidence. 
IV. DISCUSSION OF RESULTS 
The results of this study indicated that the weight-training 
program as employed had no significant effect on the variables tested 
within the experimental group. Within the control group there was a 
significant decrease in free running speed only. 
There were also no significant changes between the groups on 
the variables tested with the exception of the free running speed test 
item. This was a significant decrease in free running speed perfor-
mance. 
In the opinion of the writer the lack of pole vaulting experience 
on the part of the novice subjects had a serious effect on the outcome 
of the study. It is felt that the experienced pole vaulter would have 
been able to carry the pole with more ease and would have been able to 
concentrate more on the speed of the approach. 
The writer is also of the opinion that possibly the lack of 
instruction of the novice subjects about the proper step at the time of 
the pole plant phase of the pole carry speed and plant accuracy test 
could have had an effect upon the results of this particular test. 
The testing time could have had some effect upon the results. 
Both the pret�st and �o�t test were �dmini;tered from 3 :00 p. m. to 
23 
6:00 p. m. on each testing day. The three-hour testing period created a 
long waiting period between each subject't trial , which could have ha� 
a detrimental psychological effect. 
On the basis of the find ings of this study the null hypothesis 
was accepted. 
CHAPTE R V 
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
I. PROBLEM 
The purpose of this study was to determine the effect of an 
eight-week weight-training program upon pole carry speed, pole carry 
speed and plant accuracy, and on free running speed. 
II. DATA 
The subjects were thirty volunteer male freshmen who were 
enrolled in the basic physical education instruction program at South 
Dakota State University. The thirty subjects were equated into two 
groups using the converted scores of the free running speed test, pole 
carry speed tests, and pole carry speed and plant accuracy test . 
The experimental-group completed twenty-four training sessions 
in an eight-week period. The weight-training program consisted of 
five lifts: arm curls, military press�s, heel raisers, leg presses, 
and dead lifts. Pole carry speed tests, a pole carry speed and plant 
accuracy test, and a free running speed test were administered at the 
beginning and at the end of the eight-week training program . An 
increase in recorded mean times between and within groups indicates a 
decrease in perfoimanc�. 
The data collected were recorded and statistically treated to 
determine the eff�ct of a weight-training program upon pole carry speed, 
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pole carry speed and p1ant accuracy, and on free running speed. The 
mean differences between the experfmental and contro1 groups and within 
each group were treated statistica1 1 y  with the! test. 
I 11. FI  ND I NGS 
Within-Group Changes from Test.!. to Test _1_1 
In the experimenta1 group, none of the four criterion measures 
changed significantly from Test I to Test II, nor did they.approach 
significance. In the contro 1 group, three of the four va ri ab 1 es did 
not change significant1y. The free running speed, however, changed 
from 3. 75 seconds in Test I to 3. 8 1  seconds in Test I I. This change 
was significant beyond the . 0 1 l evel of confidence. 
Between-Group Differences� the Changes from Test.!. to Test _1_1 
In three of the four variables tested between the experimental 
and control groups there was no significant change. However, in the 
pole carry speed test with a thirteen-foot hand grip the change 
approached significance. 
In· the free running speed test, the difference between the 
groups was a -. 05 seconds. This difference .was significant beyond the 
. 05 level of confidence. 
IV. CONCLUSIONS 
The findings of this study indicate that the eight-week weight­
training program as empl oyed did not significantly decrease free 
running speed, pole carry speed, and pole carry speed and plant accu­
racy. In the free running speed test between the experimental and 
control groups, the results indicated a significant decrease in free 
running speed by the control group. On all other criterion measures 
there was no significant decrease in performance. This is contrary to 
the evidence reported by Sweeting in his study on the effectiveness 
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of three isotonic training methods designed to improve sprinting speed. 
In his study all three experimental groups made a significant improve-
ment in sprinting speed at the . 0 1  level of confidence. 1 9 
V. RECOMMENDATIONS FOR FURTHER STUDY 
The following are the investigator's recommendations for possible 
future study of pole vaulting; 
1. That a similar study be undertaken involving experienced 
pole vaulters as subjects. 
2. That a similar study be undertaken involving the complete 
approach of the pole vaul ter until the time of impact at 
the take-off. 
3. That a similar study be undertaken involving a longer 
weight-training program. 
l9sweeting, ££· cit . , pp. 1 -55 . 
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APPEND I XES 
APPENDIX A 
WE I GHT-TRA I NING PROGRAM 
� P resses 
All weight training exe rcises were pe rfo rmed on a comme rcial 
weight-training appa ratus. 
Each subject sat in a leg p ress chai r adjusted to p rope r l eg 
length, with the knees at an angl e of approximately sixty deg rees so 
that he was able to push the weight. The subject's hands held onto 
3 1  
a bar l ocated on each side of the leg p ress· chair ; his feet were pl aced 
twelve to fifteen inches. apa rt and the bal l of the foot was used fo r 
pushing. Each subject started the p ress by fu l l y  extending the legs 
and then retu rning to the original starting position. This sequence 
continued until the subject had pe rfo rmed the requi red numbe r of repeti­
tions o r  until he was no l onger able to pe rfo rm the p ress. 
Dead Lifts 
Each subject grasped the bar with a mixed grip. One hand was 
held with the pal m down and the othe r hand was held with the pal m up. 
The subject's hands were placed shoulde r-width apart on the bar ; his 
feet we re pl aced shoul de r-width apart and his l egs we re kept st raight 
at al l times. Each subject l owered the weight until it touched the 
fl oo r and then b rought· it back to the sta rting position. This sequence 
continued until he had pe rfo rmed the requi red numbe r of repetitions o r  
until he was no longe r abl e to perform the exe rcise . 
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Toe Raisers 
Each subject assumed a position with the bar behind the neck. 
The bar was placed on a powe r rack at a height of fifty-two inches. 
The subject ' s  hands were held at each side . The feet were placed twelve 
to sixteen inches apart ; toes were placed on a board two inches high 
and heels touch i ng the floor . Each subject started the exercise by 
raising himself upward to reach full extension of the toes . The bar 
was then brought down to the starting position. This sequence continued 
until the subject had performed the required number of repetitions or 
until he was no longer able to perform the exercise. 
Arm Curls 
Each subject grasped the bar with both palms up. The subject's 
hands and feet were both placed shoulder-width apart ; arms were 
straight, at approximately a ten-degree angle in relationship to the 
body . Each subject sta'rted the exercise by pulling the weight upward, 
bending the arms at the e l bows until the bar touched the subj ect ' s  chin ; 
the weight was then returned to the original starting position. This 
sequence continued until the subj ect had performed the required number 
of repetitions, or until he was no longer able to perform the exercise. 
Military Presses 
Each subject sat on a stool twenty-nine inches high . His hands 
were placed shou 1 der-width apart w i th palms upward on a bar which was 
twenty-four inches above the stool . The subject pushed the weight 
upward until the arms were fully extended and then brought the weight 
back to the starting position. This sequence continued until the 
subj ect had performed the required number of repetitions or until he 
was no longer able to perform the exercise. 
3 3  
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APPENDIX B 
TABLE 1 1 1  
RAW DATA OF INITIAL AND FINAL TESTS 
Expe r i men ta 1 G roup 
F ree Runn i ng Speed Te s t  Po l e  Ca r ry Spee d Te s t  a t  1 3 ' 
Subjec t s  In i t i a l  F i na 1 In i t i a l F i na l  
3. 70 3 . 75 3 . 99 3. 98 
2 3. 68 3. 87 4 .  1 1  4 .  1 3  
3 3. 83 3 . 8 1  4 .  1 8  4. 1 6  
4 3. 77  3 . 87 4. 1 5  4 .  1 6  
5 3. 88 3 . 74 4. 1 2  4. 09 
6 3 . 64 3 . 68 3. 88 3 . 90 
7 3 . 74 3. 74 3 . 95 3 . 92 
8 3. 74 3. 79 4 . 0 1  4. 05 
9 3. 5 1 _ 3 . 5 7  3. 66 3. 72 
1 0  3. 97 3. 95 4 . 34 4. 37  
1 1  3. 90 3 . 99 4. 1 5  4 . 34 
1 2  3. 92 3 . 86 4 . 26 4 .  1 5  
1 3 3. 8 1  3 . 65 4. 25 4. 1 0  
1 4  3. 76 3. 74 4 . 08 4 . 03 
1 5  3 . 69 3 . 64 3. 78 3 . 88 
M 1
=3 . 77 M2=3. 78 M 1
=4. 06 M2=4 . 07 











1 1  
1 2  
1 3  
1 4  
1 5  
3 5  
TAB LE I V  
RAW DATA OF I N I T I A L AND F I NAL  TE S TS 
Experimental G roup 
Pole Car ry Speed Test 
at 1 4  I 
Initial Final 
4 . 00 
4. 14 
4. 24 
4 . 20 
4.  1 8  
4 . 00 
3 . 95 
4 .  13 
3. 72 
.. 
4 . 39 
4 . 35  
4 . 3 2 
4. 30 
4 .  1 0  
3 . 88 
4 . 08 
4 .  1 4  
4 . 2 2 
4 . 30  
4 .  1 3  
3 - 95 
3 . 95 
4 .  1 2  
3 , 73 
4 . 49 
4 . 43 
4 . 24 
4 . .2 3 
4 .  1 0  
3 , 95 
M 1 =4 . 1 3  M2 =4 . 1 4  
S D 1 = . 1 8  S D 2 = .  1 9  
Pole Carry Speed and Plant 
Accu racy Test 
Initial Final 
4 .  1 4  
4 . 2 1  
4 .  3 5  
4 .  36 
4 .  30 
4.  1 2 
4 . 23 
4 .  1 7  
3 . 82 
4 . 42 
4 . 3 7 
4 . 3 2 
4 .  1 9  
3 . 95 
M
1
=4 . 2 1 
so l =  . 1 6  
4 .  1 7  
4 .  1 5  
4 . 3 1  
4 . 44 
4 . 23 
4 .  1 1  
4 .  10 
4 .  1 5  
3 . 72 
4 . 68 
4 . 3 7  
4 . 2 7 
4 . 23 
3 . 96 
M2 =4 . 2 1 
SD 2 = . 2 1  
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TABLE V 
RAW DATA OF INITIAL AND FINAL TESTS 
Cont ro 1 G roup 
F ree Runn i n g Speed Te s t  Po l e  Ca r ry Speed Te s t  at 1 3 ' 
Subjec t s  In i t i a l  F i na l  In i t i a l .. F i na l  
3. 80 3 . 84 4 .  1 5  4. 1 5  
2 4. 06 3 . 96 4. 34 4 . 30 
3 3 . 58 3. 73 3. 87 3 . 9 7 
4 3 . 79 3. 83 4. 02  4 . 05 
5 3 . 69 3. 66 3. 97  3. 93 
6 3 . 79 3 . 82 4 . 03  4. 02 
7 3. 85 3 . 97 4 .  1 2  4. 32 
8 3. 45 3 . 60 3 . 80 3 . 80 
9 4. 05 4 .  1 4  4 . 26 4. 4 1  
1 0  3 . 83_ 3 . 95 4. 20 4. 1 7  
1 1  3 . 8 1  3 . 82 4. 05 4. 1 0  
1 2  3 . 64 3. 7 1 4. 00 3 , 97 
1 3 3 . 52 3. 6 1  3. 82 3 . 85 
1 4  3 . 42 3. 54 3 . 67 3 , 63 
1 5  3 . 94 3 . 89 4 . 08 4 . 27 
M r==3 .  75 . M2=3 .  80 M 1 =4 . 03 M2=4 . 06 
SD 1 = . 1 9 SD 2= . 1 6  SD 1 = . 1 8  SD 2= . 2 1 
